Pre-ictal BOLD alterations: Two cases of patients with focal epilepsy.
The pre-ictal state is of interest for better understanding pathophysiological processes leading up to seizures and for identifying potential biomarkers for the prediction of these events. We present two cases of patients with focal epilepsy (occipital, insular) who had seizures during functional magnetic resonance imaging (fMRI) scans. Interictal (>30min pre-seizure) control data was available for one participant. The location and timing of pre-ictal blood oxygenation-level dependent (BOLD) signal alterations were examined along with changes in pre-ictal functional connectivity. BOLD signal increases were seen at/close to the seizure onset zone and in/near a contralateral homologous region for both patients. In one patient, BOLD signal decreases were also observed distant from the seizure onset zone. The BOLD signal changes began 11 to 3min prior to seizure onset. These findings add to a growing number of cases of pre-ictal hemodynamic alterations. The significant BOLD signal increases seen in/near the homologous region contralateral to the seizure onset zone in both patients suggests that this area may play a critical role in the pre-ictal state, perhaps functioning to inhibit the seizure onset zone, or alternatively, to be directly involved in seizure generation. Pre-ictal functional connectivity, using a seed at the presumed seizure onset zone, demonstrated increases in connectivity with regions near the contralateral homologous region prior to seizures. Alterations in connectivity were also observed and characterized in interictal data, highlighting the importance of future research in determining if the observed pre-ictal changes are specific indicators for impending seizures.